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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an applicatbn for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 1 , 3-4, 1 1 , 13-14 are rejected under 35 U.S.C. 1 02(e) as being 
anticipated by Rokhsaz (6,566,950) 

Claim 1 , Rokhsaz shows a predriver circuit for a differential output driver 
comprising: 

a pull-up circuit (82, 86, Fig. 3) having at least one pull-up device of a first device 
type (NMOS); and a pull-down circuit (84, 88) including at least one pull-down device of 
the first device type (NMOS) having a source coupled to ground (the source of 84 and 
88 are coupled to ground), the pull-up circuit and the pull-down circuit to charge an 
output node and a complement output node in opposite directions to generate a low 
swing differential predriver signal pair to open/close a pair of line driver switches (36, 
38) of the output driver of a second device tvpe (PMOS) to generate a differential output 
driver signal pair for a pair of output pads (differential output 24) coupled to the pair of 
line driver switches to provide the differential output driver signal pair onto a 
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motherboard (circuit board, col. 3, lines 43-50) for communication over a serial 
interconnect. 

Claim 3, Rokhsaz shows the predriver circuit of claim 1, wherein the pull-up 
device and the pull-down device comprise NMOS devices (82 and 86 are NMOS) and 
wherein the pair of line driver switches comprise PMOS devices (36 and 38 are PMOS). 

Claim 4, Rokhsaz shows the predriver circuit of claim 1 , wherein the pull-up 
circuit comprises: a first pull-up device (82) having a gate coupled to a data input signal 
(22) , a drain coupled to a power supply (VDD) and a source coupled to the output node 
(to gate 40 and 38); and a second pull-up device (86) having a gate coupled to a 
complement input signal (22 which differential signal), a drain coupled to the power 
supply (VDD) and a source coupled to the complement output node (output to gates 42 
and 36). 

Claim 1 1 , Rokhsaz shows a predriver circuit including: 

An output driver circuit, comprising: a pull-up circuit (82 and 86, Fig. 3) having at 
least one pull-up device of a first device type (NMOS), and a pull-down circuit (84 and 
88) including at least one pull-down device of the first device type (NMOS) having a 
source coupled to ground, the pull-up circuit and the pull-down circuit to charge an 
output node (output to gates 40 and 38) and a complement output node (output to gates 
42 and 36) in opposite directions to generate a differential predriver signal pair, 
including a predriver signal and a complement predriver signal (the signal is differential 
indicated as differential input amplifier 30); 

and a line driver (30 and 32) including: 
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a first switch (38) of a second device type (PMOS) to generate a complement 
output driver signal in response to the predriver signals a second switch (36) of the 
second device type to generate an output driver signal in response to the complement 
predriver signal, 

a first output pad (output 24 coupled through transistor 70) coupled to the first 
switch to provide the complement output driver signal onto a motherboard (circuit board, 
col. 3, lines 43-50) for communication over a serial interconnect and a second output 
pad (output 24 coupled through transistor 68) coupled to the second switch to provide 
the output driver signal onto the motherboard for communication over the serial 
interconnect. 

Claim 13, Rokhsaz shows the output driver circuit of claim 1 1 , wherein the pull- 
up device and the pull-down device comprise NMOS devices (82, 84, 86, 88 are PMOS) 
and wherein the first and second switches comprises PMOS devices (36, 38, 40, 42 are 
PMOS). 

Claim 14, Rokhsaz shows the predriver circuit of claim 1 , wherein the pull-up 
circuit comprises: a first pull-up device (82) having a gate coupled to a data input signal 
(22) , a drain coupled to a power supply (VDD) and a source coupled to the output node 
(to gate 40 and 38); and a second pull-up device (86) having a gate coupled to a 
complement input signal (22 which differential signal), a drain coupled to the power 
supply (VDD) and a source coupled to the complement output node (output to gates 42 
and 36). 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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3. Claim 21 is rejected under 35 U.S.C. 1 02(b) as being anticipated by Khoury et al. 
(5,959,492). 

Khoury shows an electronic system comprising: 

a motherboard (printed circuit board, col. 8, lines 34-35) on which a serial 
interconnect is formed, an integrated circuit (IC) chip package (packaged integrated 
circuit, col. 8, lines 34-35) being operatively installed on the board to communicate 
using the serial bus, the package having an IC chip (inherent limitation since an IC chip 
in the package include core circuit and an I/O section for outputting the signals) that 
includes a logic function section and an I/O section as an interface between the logic 
function section and the serial bus, the I/O section having an output driver (Fig. 4A) in 
which a pre-driver (402) includes a pull-up circuit (115, 126, 124, 123) having at least 
one pull-up device of a first device type (PMOS), and a pull-down circuit (116 and 114) 
having at least one pull-down device of the first device type (PMOS), the pull-up circuit 
and the pull-down circuit to charge an output node and a complement output node in 
opposite directions to generate a differential predriver signal pair (120 and 122) to 
open/close a pair of line driver switches (128 and 130) to generate a differential output 
driver signal pair for a pair of output pads (160a and 162a) coupled to the pair of line 
driver switches to provide the differential output driver signal pair onto the motherboard 
(printed circuit board) for communication over the serial interconnect, wherein the pull- 
up device is cross-coupled to the pull-down devices (1 15 and 1 14 is cross-coupled) and 
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wherein the pair of line driver switches are of a second device type (128 and 130 are 
NMOS). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1 -5, 9-1 5, 1 9-20, 26-30 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Dally et al. (6,965,299) in view of Rokhsaz (6,566,950). 

Claim 1, Dally shows a predriver circuit (110, Fig. 3 and 7) for a differential output 
driver comprising: 

a pull-up circuit (111 and 1 14, Fig. 3) having at least one pull-up device of a first 
device type (NMOS); and a pull-down circuit (113 and 112) including at least one pull- 
down device of the first device type (NMOS) having a source coupled to ground (the 
source of 1 12 and 1 13 are coupled to ground), the pull-up circuit and the pull-down 
circuit to charge an output node and a complement output node in opposite directions to 
generate a low swing differential predriver signal pair to open/close a pair of line driver 
switches (137 and 138, Fig. 9 that is in 160, Fig. 7) of the output driver of a second 
device tvpe (PMOS) to generate a differential output driver signal pair for a pair of 
output pads (yP and yN) coupled to the pair of line driver switches to provide the 
differential output driver signal. 
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Dally discloses the claimed invention except for an output communication lines 
are on a motherboard. 

However, Rokhsaz discloses an output communication lines may incorporated on 
a printed circuit board (motherboard) along with another electronic device (col. 3, lines 
43-50). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to provide the circuit (Fig. 7) of Dally on a printed 
circuit board, in order to transmit or transport communication signals to another 
electronic device. 

Claim 2, Dally in view of Rokhsaz shows the predriver circuit of claim 1 , wherein 
the pull-up device is cross-coupled to the pull-down device (1 1 1 and 1 14 are cross- 
coupled). 

Claim 3, Dally in view of Rokhsaz shows the predriver circuit of claim 1 , wherein 
the pull-up device and the pull-down device comprise NMOS devices (they are NMOS) 
and wherein the pair of line driver switches comprise PMOS devices (137 and 138 are 
PMOS). 

Claim 4, Dally in view of Rokhsaz shows the predriver circuit of claim 1 , wherein 
the pull-up circuit comprises: a first pull-up device (1 1) having a gate coupled to a data 
input signal (dP), a drain coupled to a power supply (VDD) and a source coupled to the 
output node (xP); and a second pull-up device (1 14) having a gate coupled to a 
complement input signal (dN), a drain coupled to the power supply (VDD) and a source 
coupled to the complement output node (xN). 
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Claim 5, Dally in view of Rokhsaz shows the predriver circuit of claim 1 , wherein 
the pull-down circuit comprises: a first pull-down device (113) having a gate coupled to 
a complement input signal, a drain coupled to the output node and a source coupled to 
ground; and a second pull-down device (112) having a gate coupled to a data input 
signal, a drain coupled to the complement output node and a source coupled to ground. 

Claim 9, Dally in view of Rokhsaz shows the predriver circuit of claim 2, further 
comprising: 

a first pull-up device (111) cross-coupled to a first pull-down device (1 12) to 
receive a data input signal (dP) and to charge the output node and the complement 
output node in opposite directions; 

a second pull-up device (114) cross-coupled to a second pull-down device (113) 
to receive a complement data input signal and to charge the output node and the 
complement output node in opposite directions to generate the differential predriver 
signal pair. 

Claim 10, Dally in view of Rokhsaz shows the predriver circuit of claim 9, wherein 
the first and second pull-up devices comprise NMOS devices and the first and second 
pull-down devices comprise NMOS devices (they are all NMOS). 

Claim 1 1 , Dally shows a predriver circuit including: 

An output driver circuit, comprising: a pull-up circuit (1 1 1 and 114, Fig. 3) having 
at least one pull-up device of a first device type (NMOS), and a pull-down circuit (113 
and 112) including at least one pull-down device of the first device type (NMOS) having 
a source coupled to ground, the pull-up circuit and the pull-down circuit to charge an 
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output node (xP) and a complement output node (xN) in opposite directions to generate 
a differential predriver signal pair, including a predriver signal and a complement 
predriver signal; 

and a line driver (160, Fig. 7 shown in Fig. 9) including: 

a first switch (137) of a second device type (PMOS) to generate a complement 
output driver signal in response to the predriver signals a second switch (138) of the 
second device type to generate an output driver signal in response to the complement 
predriver signal, 

a first output pad (yP which coupled through 110, Fig. 9) coupled to the first 
switch to provide the complement output driver signal for communication over a serial 
interconnect and a second output pad (yN which coupled through 110, Fig. 9) coupled 
to the second switch to provide the output driver signal for communication over the 
serial interconnect. 

Dally discloses the claimed invention except for an output communication lines 
are on a motherboard. 

However, Rokhsaz discloses an output communication lines may incorporated on 
a printed circuit board (motherboard) along with another electronic device (col. 3, lines 
43-50). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to provide the circuit (Fig. 7) of Dally on a printed 
circuit board, in order to transmit or transport communication signals to another 
electronic device. 
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Claims 12-15, 19, 20, and 26-30, the limitations of the claims are rejected as 
above claims 1-5, 9 and 10. 

6. Claims 6-8 and 16-18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Dally et al. (6,965,299) in view of Rokhsaz (6,566,950) and further view of Bass 
(6,407,590). 

Dally in view of Rokhsaz discloses the claimed invention except for a first NMOS 
transistor having a gate and a drain connected to the output node and a source coupled 
to ground, a second NMOS transistor having a gate and a drain connected to the 
complement output node and a source coupled to ground. 

Bass shows a first NMOS transistor (30, Fig. 1 ) having a gate and a drain 
connected to the output node (40) and a source coupled to ground (VSS), a second 
NMOS transistor (32) having a gate and a drain connected to the complement output 
node (38) and a source coupled to ground. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to provide the output node and the complement output node of 
Dally with a first NMOS transistor having a gate and a drain connected to the output 
node and a source coupled to ground, a second NMOS transistor having a gate and a 
drain connected to the complement output node and a source coupled to ground as 
Bass, in order to clamp the differential output swing from becoming too large. 
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7. Claims 22-25 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Khouryet al. (5,959,492). 

Khoury discloses the claimed invention except for the logic function section is 
microprocessor, a memory controller, a bus bridge, or an I/O controller. It would have 
been an obvious matter of design choice to provide the logic function section as a 
microprocessor, a memory controller, a bus bridge, or an I/O controller, since applicant 
has not disclosed that the logic function section is microprocessor, a memory controller, 
a bus bridge, or an I/O controller solves any stated problem or is for any particular 
purpose and it appears that the invention would perform equally well with the logic 
function section is microprocessor, a memory controller, a bus bridge, or an I/O 
controller. 

8. Claim 31 is rejected under 35 U.S.C. 103(a) as being unpatentable over Khoury 
et al. (5,959,492) in view of Martin et al. (6,894,536). 

Khoury shows an output differential driver including: a predriver circuit (402, Fig. 
4A) comprising: 

a pull-up circuit (115, 126, 124, and 123) having at least one pull-up device of a 
first device type (PMOS), a pull-down circuit (116, 114 and NMOS connected between 
node 1 1 8 and VSS) including at least one pull-down device of the first device type 
having a source coupled to ground (VSS), the pull-up circuit and the pull- down circuit to 
charge an output node and a complement output node in opposite directions to 
generate a differential predriver signal pair (120 and 122) including a predriver signal 
and a complement predriver signal, and a line driver comprising: a first switch of a 
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second device type (128 is an NMOS) to generate a complement output driver signal in 
response to the predriver signal, a second switch (130) of the second device type to 
generate an output driver signal in response to the complement predriver signal, a first 
output pad (160a) coupled to the first switch to provide the complement output driver 
signal, and a second output pad (162a) coupled to the second switch to provide the 
output predriver signal. 

Khoury discloses the claimed invention except for a chipset coupled to a 
processor via a serial interconnect and the chipset include a differential driver. 

Martin discloses a chipset (62, Fig. 5) coupled to a processor (60) via a serial 
interconnect (14) and the chipset include a differential driver (16 which is a differential 
I/O port). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to provide the output differential driver of Khoury in a chipset 
coupled to a processor by a serial interconnect, in order to provide interconnects 
between functional units within a computer. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anh Q. Tran whose telephone number is 571-272-1813. 
The examiner can normally be reached on M-F (8:00-5:30). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Rexford Barnie can be reached on 571-272-7492. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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